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in which 

R1 is hydroxyl, 1-4C-all<oxy, 3-7C-cycloalkoxy. 3-7C-cycloalkylmethoxy, 2.2-difluoroethoxy, or com- 
pletely or predominantly fluorine-substituted 1-4C-alkoxy, 

R2 is hydroxyl, 1-4C-alkoxy. 3-7C>cycloaikoxy, 3-7G<iycIoalkyImethoxy, 2,2-dtfluoroethoxy. or com- 
pletely or predominantly fluorine-substituted 1-4C-alkoxy, 

or In which 

R1 and R2 together are a 1-2C-alkylenedioxy group, 
R3 is hydrogen or 1-4C-alkyl, 
R31 is hydrogen or 1-4C-alkyl, 

either, in a first embodiment (embodiment a) according to the present invention, 
R4 is -0-R41.inwhich 

R41 is hydrogen. 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl. 1-7C-alkylcarbonyl. or com- 
pletely or predominantly fluorine-substituted 1-4C-alkyl. and 
R5 is hydrogen or 1-4C-alkyl, 

or, in a second embodiment (embodiment b) according to the present invention, 
R4 is hydrogen or 1-4C-alkyl, and 
R5 is -0-R51 , in which 

R51 is hydrogen. 1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbony!, or com- 
pletely or predominantly fluorine-substituted 1-4C-aIkyl, 
R6 is hydrogen, halogen, 1-4C-alkyl or 1-4C-alkoxy, 
in a first aspect (aspect 1) according to this invention, 
R7 is -S(0)2N(R8)R9. in which 

R8 is hydrogen, 1-4C^lkyl, 1-4C-alkoxy-2-4C^lkyl or a-7C-cycloalkyl, 



wo 2005/087744 PCT/EP2005/051052 

* « 

-61 - 

R9 IS hydrogen, 1-4C-alkyI or 1-4C-alkoxy-2-4C-alkyl, 

or R8 and R9 together and with inclusion of the nitrogen atom, to which they are attached, form a hetero- 
cyclic ring Hetl , in which 

Het1 is optionally substituted by R81, and is a 3- to 7-membered saturated monocyclic heterocyclic ring 
radical comprising the nitrogen atom, to which R8 and R9 are bonded, and optionally one further 
heteroatom selected from the group consisting of oxygen, nitrogen and sulfur, in which 

R81 is 1-4C-alkyI, 

or, in a second aspect (aspect 2) according to this invention, 
R7 is -A-N(R1 0)S(OVR1 1 . in which 
A is a bond or 1-4G-alkylene, 
R10 is hydrogen or 1-4C-aIkyl, 

R1 1 is 1-4C-alkyl, or R1 1 1-substituted phenyl, in which 
R1 1 1 is halogen or 1-4C-alkyl, 

or, in a third aspect (aspect 3) according to this Invention, 
R7 Is -S(0)nR12, in which 
n is 0, 1 or 2, 
R12 is 1-4C-alkyl, 

and the salts, the IM-oxides and the saits of the N-oxides of these compounds. 
2. Compounds of formula I according to claim 1 In which 

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difiuoroethoxy, or completely or 

predominantly fluorine-substituted 1-20alkoxy, 
R2 is 1-2C-aikoxy, 3-5CK:ycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or 

predominantly fluorine-substituted 1-2C-alkoxy, 
R3 is hydrogen, 
R31 is hydrogen, 

either, in a first embodiment (embodiment a) according to the present tnverrtion, 

R4 is -0-R41, in which 

R41 is hydrogen or 1-7C-alkylcari3onyl. 

R5 is hydrogen, 

or, in a second embodiment (embodiment b) according to the present invention, 

R4 is hydrogen, and 

R5 is-0-R51/mwhich 

R51 is hydrogen or 1-7C-alkyicarbonyl, 

R6 is hydrogen or 1-4C-alkyl, 

in a first aspect (aspect 1) according to this invention, 

R7 is -S(0)2N(R8)R9, in which 
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R8 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl or 3-7C-cycioalkyl, 
R9 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-2-4C-alkyI, 

or R8 and R9 together and with inclusion of the nitrogen atom, to which they are attached, form a hetero- 
cyclic ring Het1 , in which 

Hetl is a 3- to 7-membered saturated monocyclic heterocyclic ring radical comprising the nitrogen 
atom, to which R8 and R9 are bonded, and optionally one further heteroatom selected from the 
group consisting of oxygen, nitrogen, N(R81) and sulfur, in which 

R81 is 1-4C-alkyl. 

or, in a second aspect (aspect 2) according to this Invention, 
R7 is -A-N(R1 0)S(O)r R1 1 . i n which 
A is a bond or 1-4C-aIkylene, 
RIO is hydrogen or 1-4C-alkyl, 

R1 1 is 1-4C-alkyl, or R1 1 1-substituted phenyl, in which 
R111 is halogen or 1-4C-alkyl, 

or, in a third aspect (aspect 3) according to this invention, 
R7 is -S(0)„R12, in which 
n is 0, 1 or 2, 
R12 is 1-4C-alkyl, 

and the salts, the N-oxides and the salts of the r4-oxides of these compounds. 



3. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy, 

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-suljstituted 1-2C-alkoxy, 

R3 is hydrogen, 

R31 is hydrogen, 

R4 is-0-R41,inwhich 

R41 is 1-4C-aIkylcarbonyl or hydrogen, 

R5 is hydrogen, 

R6 is hydrogen or methyl, 

in a first aspect (aspect 1) according to this invention, 
R7 is -S(0)2N(R8)R9. in which 

R8 is 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl or 3-7C-cycloalkyl. 
R9 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-2-4C-alkyl, 

or R8 and R9 together and with inclusion of the nitrogen atom, to which they are attached, form a hetero- 
cyclic ring Hetl, In which 
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Het1 is morpholinyl. thiomorpholinyl, pyrrolidlnyl, piperidinyl, 4-N-(R81 )-piperazinyl, or 4-N-(R81)- 

homopiperazlnyl, in which 
R81 is 1-4C-allcyl. 

or, in a second aspect (aspect 2) according to this Invention, 
R7 is -A-N(R1 0)S(0)2-R1 1 . in which 
A is a bond or 1-4C-a!kylene, 
R1 0 is hydrogen or 1-40alkyl, 

R1 1 is 1-4C-alkyl, or R1 1 1-sul3Stituted phenyl. In which 
R1 1 1 is halogen or 1-4C-alI<yl, 

or, in a third aspect (aspect 3) according to this invention, 
R7 is -S(0)nR12, in which 
n is 0, 1 or 2, 
R12 is 1-4C-allcyl. 

and the salts, the N-cxides and the salts of the ?M-oxldes of these compounds. 
4. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 2,2-dif!uoroetho)cy, or completely or predominantly fluorine-substituted 1-2C-ail<oxy, 

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy. 

R3 is hydrogen, 

R31 is hydrogen, 

R4 Is -0-R41, in which 

R41 is acetyl or hydrogen, 

R5 is hydrogen, 

R6 is hydrogen or methyl, 

in a first aspect (aspect 1) according to this invention, 
R7 is -S(0)zN(R8)R9. in which 

R8 is 1-4C-alkyl. 1-40alkoxy-ethyl or 3-50cycloalkyl, 
R9 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-ethyl, 

or R8 and R9 together and with inclusion of the nitrogen atom, to which they are attached, form a hetero- 
cyclic ring Hetl , in which 
Het1 is morpholinyl, pyrrolidinyl, piperidinyl or 4-N-(R81)iDiperazinyl, In which 
R81 is 1-4C-alkyl, 

or, in a second aspect (aspect 2) according to this invention, 
R7 is -A-N(R1 0)S(O)rR 11 Jn which 
A is a bond or 1-2C-alkylene, 
R10 is hydrogen or 1-4C-alkyl, 
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R1 1 is 1-4C-a!kyl, or R111 -substituted phenyl, in whicii 

R1 1 1 is fluorine, clilorine or 1-4C-alkyl, 

or, in a tliird aspect (aspect 3) according to this invention, 

R7 is-S(0)nR12. in which 

n Is 0, 1 or 2, 

R12 is 1-4C-alkyl. 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

5. Compounds of formula I according to claim 1 in which 
R1 IS methoxy or ethoxy, 

R2 is methoxy, ethoxy, 2,2-difluoroethoxy, or difluoromethoxy, 

R3 IS hydrogen, 

R31 is hydrogen, 

R4 is-0-R41,inwhich 

R41 is hydrogen, 

R5 is hydrogen, 

R6 is hydrogen, 

in a first aspect (aspect 1 ) according to this invention. 
R7 is -S(0)2N(R8)R9, in which 

R8 is methyl, ethyl, propyl, 2-methoxy-ethyi or cyclopropyl, 
R9 is hydrogen, methyl, ethyl, propyl or 2-methoxy-ethyl, 

or R8 and R9 together and with inclusion of the nitrogen atom, to which they are attached, form a hetero- 
cyclic ring Het1 . in which 

Hetl is morpholinyl, pyrrolidinyl, piperidinyl or 4-N-(R81)-piperazinyl, in which 
R81 is methyl, 

or, in a second aspect (aspect 2) according to this invention, 

R7 is -A-N(R1 0)S(O)rR1 1 , in which 

A is a bond or methylene, 

R1 0 Is hydrogen or methyl, 

R1 1 is R1 1 1 -substituted phenyl, in which 

R11 1 is fluorine, chlorine or methyl, 

or, in a third aspect (aspect 3) according to this invention, 

R7 is -S(0)„R12, in which 

n is 0, 1 or 2, 

R12 is 1-4C-alkyl. such as e.g. methyl, 

and the salts, the N-oxides and the salts of the N-oxIdes of these compounds. 
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6 


wuiiipuui luo ui luiiiiuia 1 aCCorQiny to ciBim 1 in Wnicn 


R1 






IS metnoxy, etnoxy, 2,2-oiTluoroetnoxy, or difluoromethoxy. 


R3 


IS hydrogen, 


R31 


is hydrogen. 


R4 


is -0-R41 , in which 


R41 


is hydrogen. 


R5 


is hydrogen. 


R6 


is hydrogen, 


R7 


is -S(0)„R12, in which 


n 


is 0 or 1, 


R12 


is methyl. 



and the safts, the N-oxides and the salts of the N-oxides of these compounds. 

7. Compounds of formula I according to any of the preceding claims comprising one or more of the 
following: 

R1 is methoxy, 

R2 Is ethoxy, difluoromethoxy or 2,2-difluoroethoxy, and 
R3 and R31 are both hydrogen; 

R4 is -0-R41,inwhich 
R41 is hydrogen, and 
R5 is hydrogen; 

R6 is hydrogen; and 

R7 is bonded to the meta- or para position with respect to the binding position, in which the phenyl 

ring is bonded to the phenanthridine ring system; 
and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

8. Compounds of formula I according to claim 1 selected from 

N-[4-<(2RS,4aRS,1 ObRS)-2-Hydroxy-6,9-dimethoxy>1 .2,3,4.4a, 1 0b-hexahydro-phenanthridin-6-yI)iDhenyl]- 
4,N-dlmethyl-benzenesutfonamide 

4-Fluoro-N-[4-((2RS,4aRS,1 0bRS)-2-hydroxy-6.9-dimethoxy-1 ,2,3,4,4a. 1 0b-hexahydro-phenanthridin-6-yl)- 
phenyl]4Denzenesulfbnamide 

N44-<(2RS,4aRS.1 ObRS)-2-Hydroxy^,&<jimethoxy-1 ,2,3,4,4a.1 0b-hexahydro-phenanthridin-6-yl)-2- 
methyl-phenyi]-4-methyi-ben2enesulfonamide 
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N-{4-((2RS,4aRS.1 0bRS)-2-Hydroxy^.9^imethoxy-1 .2.3,4,4a. 1 0b-hexahydro-phenanthridin-8-yl)-benzy IJ- 
4*methyl-benzenesulfonam1de 

NH4^(2RS.4aRSj0bRS)-8-(1,1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1,2.3.4,4a,10^^^ 
phenanthridin-6-yl]-phenyl}-methanesutfonamide 

N-{4-[(2RS.4aRS,1 ObRS)-6-{1 ,1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1.2,3,4,4a,1 Ob-hexahydro- 
phenanthridin-6-yi]-phenyl}-4-methyl-benzen8sulfonamide 

N44-[(2RS,4aRS,1 ObRS>6-(1 .1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1 ,2.3,4.4a,1 Ob-hexahydro- 
phenanthridin-6-yl]-phenyl}-4-fluoro-ben2enesulfonamide 

N-{4-[(2RS,4aRS.1 ObRS)^(1 ,1-Difluoro-methoxy)-2-hydroxy-9^TiGthoxy-1 ,2,3.4.4a.1 Ob-hexahydro- 
phenanthridin-6-yl]-benzylH-methyl-benzenesulfonamide 

N-{4-[(2RS.4aRS,1 ObRS)-9-(1 ,1-Difluoro-methoxy)-2-hydroxy-8-methoxy-l .2.3,4,4a,1 Ob-hexahydro- 
phenanthridin-6-yl]-phenyl}-4-methyl-benzenesutfonamide 

N44-[(2RS.4aRS,1 0bRS)-9-(1 ,1-Difluoro-methoxy)-2-hydroxy-8-methoxy-1 .2,3.4.4a,1 Ob-hexahydro- 
phenanthridin-6-yl]-benzyI}-4-methyl-benzenesulfonamide 

N-[4-((2RS.4aRSJObRSh2-Hydroxy-8.9<limethoxy.1,2,3.4.4a.10b4iexahydroi3hen 
4-methyl-benzenesuIfonamide 

4-((2RS.4aRS,1 ObRS>-2-Hydroxy-8.9<Jlmethoxy-1 ,2.3.4,4a, 1 0b-hexahydro-phenanthridin-6-yI)-N.N- 
dipropyl-benzenesutfonamide 

4-({2RS.4aRS.1 ObRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 0b-hexahydro-phenanthridin-6-yl)-N,IM- 
dipropy l-benzenesu if onamide 

4-((2RS,4aRS.1 0bRS)^Ethoxy-2-hydroxy^-methoxy-1 ,2,3,4,4a,1 0b-hexahydroi3henanthridin-6-yl)-N-(2- 
methoxy-ethyl)-N-methyl-benzenesulfonamide 

(2RS,4aRS,1 ObRS)-8-{1 ,1-Difluoro-methoxy)-9-methoxy-6-[4-(pyiTolidine-1 -sulfonyl)-phenyI]- 
1 .2,3,4.4a. 1 0b-hexahydro-phenanthridin-2-ol 

(2RS,4aRS,10bRS)-8-(1,1-Difluofo-methoxy)-9-methoxy-6-[4^piperidine-1-suifo^^^ 
hexahydro-phenanthridin-2-ol 

(2RS,4aRS,10bRS)n8-(1.1-Difluoro-methoxy)-9-methoxy-8-[3-(pyrrolidine-1-sulfo^^^ 
1 ,2,3,4,4a,1 Ob-hexahydro-phenanthridin-2-oJ 

4-[(2RS.4aRS,1 0bRS)-8-(1 ,1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1 ,2,3,4.4a, 1 0b-hexahydro- 
phenanthridin-6-yl]-N,N-dipropyl-benzenesulfonamide 

(2RS.4aRS, 1 0bRS)^-< 1 , 1 -Difluoro-methoxy)-9-methoxy-6-[4-(morpholine-4-sulf^ 
1 ,2,3.4.4a, 1 0b-hexahydro-phenanthridin-2-ol 

(2RS.4aRS,1 ObRS)-8-(1 ,1-Difluoro-methoxy)-9-methoxy-6-[3-<morphoIin^^ 
1 ,2,3,4,4a,1 Ob-hexahydro-phGnanthridin-2-ol 

(2RS.4aRS,10bRS)^(1 ,1-Dffluoro-methoxy)-9HTiGthoxy-6^3Kpiperidine-1 -suto 
hexahydro-phenanthridln-2-ol 
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3-[(2RS,4aRS.1 0bRS)-8-(l ,1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1 ,2,3,4,4a,1 Ob-hexahydro- 
phenanthridin-6-yl]-N,N-dimethyl-benzenesulfonam]de 

N-Cyclopropy l-3-[(2RS.4aRS. 1 0bRS , 1 -difluoroHmethoxy)-2-hydroxy-9-methoxy-1 .2,3.4.4a,1 Ob- 
hexahydro-phenanthridin-6-yl]-benzenesulfonamide 

3-[(2RS,4aRS,1 0bRS^8-{1 ,1-Difluoro-methoxy)-2-hydroxy-9-methoxy-1 ,2,3,4,4a,1 Ob-hexahydro- 
phenanthridiri-6-yl]-N,N-bis-(2-methoxy-ethyl)-benzenesulfonamide 

(2RS,4aRS,1 0bRS)-8-(1 ,1-Difluoro-methoxy)-9Hiiethoxy-6-[3-{4-methyl-piperazine-1 ~sulfonyl)-pheny IJ- 
1 ,2,3A4a,1 Ob-hexahydro-phenanthridin-2-ol 

(2RS,4aRSjObRS)-9-(2,2-Difluoro-ethoxy)-8-methoxy-6-[3-(4-methyli3iperazin 
1 ,2.3,4,4a,1 Ob-hexahydro-phenanthridin-2-ol 

(2RS,4aRS,1 0bRS)-9-(2,2-Difluoro-ethoxy)-8-methoxy-6-[4-(pyrrolidine-1 -sulfonyl)iDhenyI]-1 ,2,3,4,4a.1 Ob- 
hexahydro-phenanthridin-2-ol 

(2RS,4aRS.10bRS)-6-(3-Methanesulfonyl-phenyl)-8,9Kjimethoxy-1,2.3.4,4a,10b-hexa 
phenanthridin-2-ol 

(2RS,4aRS,1 0bRS)-9-Ethoxy-8-methoxy-6-(4-methylsulfanyl-phGnyl)-1 ,2.3,4,4a,1 Ob-hexahydro- 
phenanthridin-2-ol 

(2R,4aR.1 ObR)-9-Ethoxy-8-methoxy-6-(4-methylsulfanyI-phenyl)-1 .2.3.4,4a,1 Ob-hexahydro-phenanthridin- 
2-ol 

(2RS,4aRS,1 ObRS)-9-(2,2-Difluoro-ethoxy)^-methoxy-6-(4-methylsultanyl-phenyl)-1 ,2.3,4.4a. 1 0b- 
hexahydro-phenanthridin-2-ol 

(2RS,4aRS,1 ObRS)-9-(2,2-Difluoro-ethoxy)-8-methoxy-6-(3-mGthylsulfanyl-phenyl)-1 ,2,3,4,4a.1 Ob- 
hexahydro-phenanthridin-2-ol 

(2RS,4aRS,1 ObRS)-9-(2.2-DifIuoro-Gthoxy)-8-methoxy-6-(3-methylsul1inyli3heny ,2.3,4,4a,1 Ob- 
hGxahydro-phenanthridin-2-ol and 

(2R,4aR,1 ObR)-9~Ethoxy-8-methoxy-6-<4-methylsuHinyl-phenyl)-1 ,2,3,4.4a,1 Ob-hexahydro-phenanthridin-2- 
ol 

the enantiomers, as well as the salts, the ISk)xides and the salts of the N-oxides of these compounds 
and enantiomers.. 

9. Compounds of formula I according to any of the preceding claims, which have with respect to the 
positions 4a and 10b the configuration shown in formula 1*: 
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and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

10. Compounds of fomiula I according to any of the preceding claims, which have with respect to the 
positions 2, 4a and 10b the configuration shown in formula la*****, or, which have with respect to the posi- 
tions 3, 4a and 10b the configuration shown in formula lb*****: 




and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

11. Compounds of formula I as claimed in claim 1 for use in the treatment of diseases. 

12. A pharmaceutical composition comprising one or more compounds of formula I as claimed in claim 
1 togetiier with customary pharmaceutical excipients and/or vehicles. 

13. The use of compounds of formula I as claimed in claim 1 for the production of pharmaceutical com- 
positions for treating respiratory disorders. 



14. The use of compounds of formula I as claimed in claim 1 for the production of pharmaceutical com- 
F>ositions for treating PDE-mediated disorders. 
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ls. A method for treating illnesses in a patient comprising administering to said patient a therapeuti- 
cally effective amount of a compound of formula I as claimed in claim 1 . 

16. A method for treating ainway disorders in a patient comprising administering to said patient a 
therapeutically effective amount of a compound of formula I as claimed in claim 1 . 



